level.
Urea entry rate estimated by injections of [!4C ]urea rose by 36% during pregnancy. Renal urea excretion was reduced by 40% during pregnancy and by 28% during lactation. Consequently, fractional urea recycling was greater during pregnancy and, to some extent, during lactation than during the control period.
In a second series of experiments, glomerular filtration rate increased by 48% and urea filtration rate rose by 17% during pregnancy. During lactation, both glomerular filtration rate and urea filtration rate were close to control levels. It appears that the decreased renal urea excretion during pregnancy and lactation was due mainly to increased tubular reabsorption of urea.
Rumination time increased by 15% during pregnancy. Rumen ammonia concentration was elevated in both pregnant and lactating ewes above the control period level.
The results suggest that Sardi sheep possess a high potential for the conservation of nitrogen during pregnancy and lactation periods. (Nolan and Leng, 1970; Benlamlih et al., 1985) . The urea recycling rate is greater in pregnant than in nonpregnant Corriedale sheep kept on a similar feeding level (Nolan and Leng, 1970 (Oddy et al., 1983 (Davison and Dunlop, 1980) , dogs (Robb et al., 1970) , rabbits (Woods et al., 1987) , and rats (Atherton, 1983 Urea enters the forestomach through the epithelia or with the saliva (Egan et aL, 1986 ). Salivary secretion increases with feeding and rumination (Church, 1979 The single injection method without urine collection was used for the evaluation of GFR (Mercer et al., 1978; Fettman et al., 1985) . After a blood sample (5 ml) for a blank had been taken, 50 Renal handling of urea GFR and GFR/kg body wt were higher during the last month of pregnancy than during the control period (Fig. 2) , but no significant difference was noticed between the lactation and the control periods.
Plasma urea concentration was 6.9 ± 0.5, 5.5 ± 0.3 (NS), and 6. Urine flow rates were 1.6 ± 0.2, 2.4 ± 0.1 (P < 0.05), and 1.9 ± 0.3 ml/min (NS), respectively, during the control period, pregnancy, and lactation.
Feeding activity and rumen liquor composition The ewes spent about 3 h a day eating two daily meals in all periods (Table I) . Pregnant animals spent 40&horbar;50 min more ruminating than lactating and nonpregnant, nonlactating ewes. The rumination cycles started 5&horbar;30 min after the end of the meal during pregnancy, whereas rumination started 45&horbar;90 min after the end of the meal duiing lactation and control periods.
Rumen ammonia concentration 3 h after the morning feed was increased during pregnancy and lactation as compared to the control period. The pH was similar in the three physiological states.
Discussion
The present results show that Sardi sheep kept on constant energy and nitrogen intakes increase their capacity to recycle urea when they become pregnant or are lactating. Fractional urea recycling increases when the levels of nitrogen intake decreases (Cocimano and Leng, 1967 (Oddy et al., 1983) . On the other hand, the nitrogen requirements of lactation are much higher than those of pregnancy, and yet fractional urea recycling was more elevated in the pregnant than in the lactating ewes of the present study. (Egan et al., 1986 ).
Blood urea enters the rumen via the saliva and the rumen wall; both routes seem to be enhanced by pregnancy. The secretion of saliva increases during mastication, especially when the animal is ruminating (Church, 1979 Renal urea excretion is reported to be positively correlated with urine flow rate in sheep (Cocimano and Leng, 1967; Godwin and Williams, 1984 (Nolan and Leng, 1970) and in pregnant and lactating Merino sheep (Oddy et al., 1983) . The high potential for nitrogen conservation during the two productive states could be of special importance for breeds such as the Sardi, which usually graze vegetation poor in nitrogen.
